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cardio-vascular	diseases	 take	priority.	For	 these	reasons,	 in	 today’s	modern	society	 is	 increasing	 the	
intake	of	foods	that	contain	a	high	content	of	polyunsaturated	fatty	acids	(PUFA),	especially	omega-3	
fatty	acids,	because	it	has	been	clearly	proven	that	they	have	very	beneficial	effects	on	health.	The	aim	
of	 our	 experiment	was	 to	 investigate	whether	 the	 addition	of	 only	 3%	of	 extruded	 flaxseed	 (rich	 in	
n-3	PUFA)	in	the	pigs’	diet	during	the	last	12	weeks	of	the	final	fattening,	could	be	achieved	obtaining	
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INTRODUCTION
The	 initial	 investigations	 of	 the	 qualitative	
and	 quantitative	 presence	 of	 fatty	 acids	 were	
based	 on	 adipose	 tissue,	 because	 it	 contains	 the	
highest	amount	of	 fat	 in	 the	body.	Since	recently,	
greater	emphasis	is	placed	on	examining	fatty	acid	
composition	of	muscle	tissue	of	farm	animals	due	
to	 its	 greater	 importance	 as	 foods	 for	 humans.	
Daily	 use	 of	 the	 foodstuffs	 that	 contain	 omega-3	
fatty	acids	has	beneficial	effects	on	human	health.	
Results	 of	 numerous	 studies	 have	 shown	 that	
the	 incorporation	 of	 optimum	 amount	 of	 n-3	
polyunsaturated	 fatty	 acids	 (PUFAs)	 significantly	
reduces	 the	 risk	 of	 	 the	 heart	 and	 blood	 vessels	
diseases	 (Ruxton	 et al.,	 2004),	 cancer	 (Larsson	
et al.,	 2004;	 Connor,	 2000)	 and	 inflammatory	
diseases	(Calder	and	Grimble,	2002).
PUFAs	 are	 essential	 fatty	 acids	 that	 can’t	 be	




means	 for	 providing	 these	 essential	 fatty	 acids.	
Nutritionists	 recommend	 a	 diet	 rich	 in	 n-3	 fatty	
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acids	 with	 more	 favorable	 relationship	 between	
n-6/n-3	PUFA	and	it	is	desirable	to	reduce	current	
ratio	 of	 15-20:1	 to	 1-4:1	 (Simopoulos,	 2002).	
Since	 neither	 animals,	 like	 humans,	 do	 not	 have	
the	 ability	 to	 synthesize	 n-3	 and	 n-6	 fatty	 acids,	
it	 means	 that	 changing	 of	 animal	 nutrition	 may	
influence	 the	 composition	 and	 relationship	 of	
fatty	 acids	 in	meat	 (Mourot	 and	Hermier,	 2001).	
In	 monogastric	 animals	 (such	 as	 pigs),	 this	 is	
relatively	 easily	 achieved	 since	 the	 fatty	 acids	
from	 food	 are	 absorbed	 intact	 from	 the	 small	
intestine,	after	which	trough	blood	stream	they	go	




the	 diet	 of	 pigs	 by	 adding	 fish	 oil	 (Irieand	 and	
Sakimoto,	 1992),	 sunflower	 oil	 	 (Sterling	 et al., 





that	had	enriched	diet	with	3%	 flaxseed	 (rich	 in	
n-3	 PUFA)	 during	 the	 last	 12	weeks	 of	 the	 final	
fattening.	 Also,	 we	 wanted	 to	 determinerelation	









experiment	 was	 60	 ±	 4	 kg.	 All	 the	 animalswere	
produced	on-site	and	fed	the	same	background	diet	
prior	to	the	experiment.	Animals	were	divided	into	





was	 equipped	with	 a	 feeder	 for	 10	 animals	 and	
5	 nipple	 drinkers.	 Pigs	 had	 ad	 libidum	access	 to	
food	and	water.	Diet	of	all	animals	was	based	on	
maize,	 barley	 and	 soybean	meal,	 but	 pigs	 in	 the	















approximately	 400	 gr	 of	 M.	 longissimusthoracis	
and	 M.quadriceps.	 	 After	 proper	 packaging	 and	
labeling,	all	sampled	material	was	shipped	to	the	
laboratory	for	analysis	on	the	same	day.
After	 lipid	 extraction	 from	 meat	 samples,	 it	
was	determined	content	of	omega-3	and	omega-6	
fatty	acids	by	the	method	of	gas	chromatography	
-	 mass	 spectrometry	 GC-MS.	 In	 parallel	 with	
these	 studies,	 were	 performed	 hematological	
ana	lysis-blood	 count	 and	 biochemistry	 (were	
evaluated	 liver	 enzymes:	 AST,	 ALT,	 AP,	 total	 cho-
lesterol	and	its	individual	fractions	LDL	and	HDL,	
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statistical	 differences	 of	 individual	 fatty	 acids	
in	 meat	 between	 experimental	 and	 control	
groups,	 we	 used	 Student’s	 t-test.	 For	 analysis	 of	




that	 after	 adding	 3%	of	 extruded	 linseed	 in	 diet	
during	 final	 fattening	 period,	 has	 been	 achieved	






Based	on	 the	 literature	 it	 is	known	that	pigs	
have	 a	 relatively	 high	 concentration	 of	 linoleic	
acid	 (LA,	 C18:	 2n-6),	 the	 major	 PUFA,	 which	 is	
wholly	obtained	through	diet.	The	amount	of	these	
fatty	 acids	 in	 the	 tissues	 increases	 linearly	 with	
increasing	amounts	of	PUFA	which	had	been	taken	
through	food	(Wood	et al.,	2008).	This	is	confirmed	
by	 our	 results,	 because	 in	 control	 group	we	 had	
8.62	 ±	 0.6	 (mg/g)	 while	 in	 experimental	 group	
that	value	was	10.1	±	0.9	(mg/g),	considering	that	
these	animals	have	had	diet	with	a	rich	source	of	
essential	 fatty	 acids,	 flax	 seed.	 In	 contrast	 to	 the	
LA,	all	other	omega-6	fatty	acids	had	lower	values	
in	the	experimental	group	(Tab.	2).
The	 concentration	 of	 omega-3	 fatty	 acids,	
especially	 α-linolenicacid	 (ALA,	 18:3	 n-3)	 in	 the	
meat	 of	 animals	 of	 the	 experimental	 group	 was	
much	higher	(1.66	±	0.4	vs.	0.44	±	0.05).	Mammals	
have	a	limited	ability	to	form	long-chain	n-3	fatty	
acids	 with	 20	 and	 22	 carbon	 atoms	 (ETE,	 EPA	




In	 our	 research	we	have	 conducted	 hemato-
logical	and	biochemical	tests	from	blood	and	sera	




Based	 on	 analysis	 of	 blood	 parameters	 we	
haven’t	 obtained	 significant	 differences	 p>0.05	
between	 these	 parameters	 (Tab.	 3).	 Biochemical	
analysis	 showed	 a	 statistically	 significant	 hi-
gher	 value	 (p	 <0.05)	 in	 concentrations	 of	 HDL	
cholesterol	 in	 experimental	 group	 of	 animals	






























which	 have	 proved	 that	 the	 use	 of	 flaxseed	 in	












(Romans	 et al.,	 1995a	 ).The	 values	 	of	 n-3	 fatty	
acids	in	meat	(M.	longisimus	thoracis)	were	0.59,	
0.82	 and	 0.92	mg/g	 after	 feeding	with	 5,	 10,	 or	
15%	flaxseed	during	the	25	days	prior	to	slaughter.	




for	 n-3	 fatty	 acids	 in	 M.	 longissimus	 thoracis	
were	0.35,	0.48,	0.56	and	0.60	mg/g,	respectively	
(Romans	et al.,	1995b).Both	studies	indicate	that	
the	 content	 of	 n-3	 fatty	 acids	 in	 meat	 increases	
proportionally	 with	 increasing	 flaxseed	 in	 pigs’	
diet	and	also	as	longer	period	of	feeding,	there	is	
more	omega-3	in	meat.	In	contrary	to	the	Romans	






during	4,	 8	 and	12	weeks	of	 final	 fattening.They	
found	 that	 increased	 amount	 of	 n-3	 fatty	 acids	
in	 back	 adipose	 tissue	 is	 achieved	 very	 quickly	
after	 short-term	enriched	diet	with	high	 content	
of	 flaxseed.	 That	 is	 in	 contrary	 with	 long-term	
flaxseed	enriched	diet	with	low	content	of	flaxseed,	
but	 still,	 such	 a	 diet	 provides	 more	 consistent	
enrichment	with	 tissue	 fatty	 acids	 (Juarez	 et al.,	
2010).	While	 this	 study	 did	 not	 include	 analysis	
of	muscle	 tissue,	 surely	 that	 obtained	 results	 for	
fat	 tissue	can	be	used	as	an	 indicator	of	changes	
in	 the	 fatty	 acid	 composition	 in	 skeletal	muscles	
(Beaulieu	et al.,	2007).
CONCLUSION
Based	 on	 our	 research	 we	 found	 that	 the	
addition	of	just	3%	flaxseed	in	the	pigs’	diet	during	
the	 last	 12	 weeks	 of	 fattening	 period,	 increases	
levels	 of	 omega-3	 fatty	 acids	 (especially	 ALA)	 in	
Tab. 3	Mean	parameters	values		of	white	and	red	blood	cells	of	control	and	experimental	groups
Parameters Control Experiment Parameters Control Experiment
WBC 17.04 18.54 RBC 8.39 8.25
NEU 30.62 32.48 HGB 152.60 154.00
LYM 57.00 57.94 HCT 0.47 0.47
MONO 1.66 1.90 MCV 54.80 56.60
EOS 3.24 3.04 MCH 18.16 18.52










Control 68.94 67.92 137.8 39.82 1409.56 2.70 1.28 1.20 0.48
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M.	 longissimus	 thoracis	 and	M.	 quadriceps.	 This	
diet	don’t	have	bad	effects	on	health	status,	weight	
gain,	 food	 intake	 and	 feed	 conversion.	 From	 the	
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